xydes dans un champ u l t r a s o n i q u e . Leurs temp6ratures de t r a n s i t i o n magnstique o n t 6 t 6 m&surEes p a r spectrometric Mossbauer.
La coord i n a t i o n d e s i o n s e t l a longueur d e s l i a i s o n s o n t &t& d & t e r m i n & e s p a r EXAFS.
A b s t r a c t -Amorphous r a r e -e a r t h i r o n g a r n e t s , p r e p a r e d by coprec i p i t a t i o n of hydroxides i n u l t r a s o n i c f i e l d s , have been inves t i g a t e d t o determine t h e i r s h o r t -and medium-range o r d e r . 57-Fe Mossbauer s p e c t r a r e v e a l t h e magnetic t r a n s i t i o n temperature which i s reduced t o 14 -25 K . From EXAFS d a t a t h e c o o r d i n a t i o n and t h e bond l e n g t h of t h e i o n s a r e a v a i l a b l e .
I -INTRODUCTION
The emphasis of t h e p r e s e n t r e p o r t concerns t h e s t r u c t u r a l s h o r t -and medium range o r d e r , a b b r e v i a t e d SSRO and SMRO, r e s p e c t i v e l y , i n v a r ious amorphous r a r e -e a r t h (RE) i r o n g a r n e t s (RE: Y, Gd, Dy, E r , Tm, Yb and Lu) , and t h e i r magnetic p r o p e r t i e s a s a f u n c t i o n of t h e i r anneali n g t e m p e r a t u r e s . For t h i s purpose we have combined 57-Fe, 155-Gd and 174-Yb Mossbauerspectroscopy and EXAFS (extended X-ray a b s o r p t i o n f i n e s t r u c t u r e ) measurements t o g e t h e r w i t h bulk m a g n e t i z a t i o n methods. The l o c a l probes (ME, EXAFS) p r o v i d e f a i r l y complementary i n f o r m a t i o n concerning t h e l o c a l symmetry r e s u l t i n g from t h e SSRO, which i s d e t e rmined from bond-lengths, -angle and c o o r d i n a t i o n number of a c e n t r a l i o n . X-ray (300 K ) and n e u t r o n -d i f f r a c t i o n measurements ( 1 . 5 t o 300 K ) conf i r m t h e absence of any m a c r o s t r u c t u r a l o r d e r i n t h e c a s e of t h e amorphous phase; f o r t h e c o r r e s p o n d i n g p o l y c r y s t a l l i n e m a t e r i a l s t h e c o rr e c t g a r n e t composition was observed.
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Amorphous RE i r o n o x i d e s w i t h t h e g a r n e t s t o i c h i o m e t r y were prepared by c o p r e c i p i t a t i o n of hydroxides from aqueous s o l u t i o n s of t h e i r n i -
t r a t e s / I / i n u l t r a s o n i c f i e l d s (23 kHz) t o p r e v e n t inhomogeneous nuc l e a t i o n . The f i n a l compositions of t h e t e r n a r y o x i d e s were checked by s t a n d a r d chemical methods and X-ray f l u o r e s c e n c e a n a l y s i s . The f o r m a t i o n r e a c t i o n t o RE g a r n e t t a k e s p l a c e i n a very narrow temp e r a t u r e range between 1060 -1080 K . DTA-diagrams,show an exothermic peak a t t h e t r a n s i t i o n t e m p e r a t u r e ; d i f f e r e n t shapes depend on c a t i o n s involved. Magnetic measurements a r e done by Faraday b a l a n c e and sample v i b r at i o n magnetometer i n t h e temperature range between 4 -250 K (0.1 T ) and 4 -60 K ( 8 T ) , r e s p e c t i v e l y . Mossbauer d a t a a r e o b t a i n e d from 1 .5 t o 300 K with and w i t h o u t an a p p l i e d f i e l d . From EXAFS s p e c t r a we d e r i v e t h e c o o r d i n a t i o n numbers and t h e bond l e n g t h s .
-RESULTS AND DISCUSSION
The temperature dependence of t h e magnetic s 57-Fe Mossbauer s p e c t r a of d i f f e r e n t a -g a r n e t s p r e p a r e d under v a r i o u s c o n d i t i o n s r e v e a l q u i t e s i m i l a r broadened s i x l i n e p a t t e r n s i n t h e 4.2 K t e m p e r a t u r e r e g i o n / 2 / . The h y p e r f i n e parameters of o u r s p e c t r a a r e d e r i v e d under f o l l o w i n g c o n d i t i o n s :
-The s l i g h t l y asymmetric shape of t h e s i x l i n e p a t t e r n i s e x p l a i n e d by t h e s u p e r p o s i t i o n of s p e c t r a f o r a t l e a s t two i r o n s i t e s w i t h d i f f e r e n t isomer s h i f t s .
-The l i n e width of t h e o u t e r l i n e s i n d i c a t e s f a i r l y wide d i s t r i b ut i o n s of magnetic h y p e r f i n e f i e l d s whereas each of t h e i n s i d e p a i r s of l i n e s i s dominated i n s h a p e b y a n e l e c t r i c f i e l d g r a d i e n t d i s t r i -
b u t i o n ( e l e c t r i c q u a d r u p o l e i n t e r a c t i o n ) . -U n t i l now t h e r e i s no i n f o r m a t i o n a v a i l a b l e on t h e d i r e c t i o n of t h e e l e c t r i c f i e l d g r a d i e n t w i t h r e s p e c t t o t h e magnetic hf f i e l d i n t h e amorphous s t a t e . F i g . 2 -57-Fe h y p e r f i n e spectrum: a t 4 . 3 K .
F i e l d d i s t r i b u t i o n a t t h e same t e m p e r a t u r e . 
-From t h e i r isomer s h i f t s w e c o n c l u d e t h a t t h e two s e x t e t s -a s w e l l a s f o r t h e two EFG d o u b l e t s i n t h e p a r a m a g n e t i c s t a t e -( F i g . 2) r ep r e s e n t Fe (111) i n o c t a h e d r a l -[ a ] -and t e t r a h e d r a l -( d )
-
I n comparison w i t h t h e c r y s t a l l i n e compounds t h e red u c t i o n of t h e s a t u r a t i o n hf f i e l d f o r t h e [ a ]
-F e ( I I 1 ) i s much s t r o n g e r t h a n f o r t h e ( d ) -Fe (111) , i n d i c a t i n g t h a t t h e l a t t e r i s
C8-140 JOURNAL DE PHYSIQUE more s t a b l e t h a n t h e o c t a h e d r a l c o o r d i n a t i o n .

<AQ>
The two d i f f e r e n t d i s t r i b u t i o n s of h y p e r f i n e p a r a m e t e r s < AQ > = e 2 q Q / 4 r e v e a l t h e o c t a h e d r a l and t e t r a h e d r a l environments.
I n v e s t i g a t i o n s of t h e s h o r t -r a n g e o r d e r of a-ErIG a r e c a r r i e d o u t usi n g EXAFS measurements a t t h e K edge of Fe (7.112 keV) and t h e LIII edge of E r (8.357 keV) .
The i n c r e a s e i n Fe-0 bond l e n g t h f o r t h e sample a t 300 K i s a b o u t 3% and f o r samples which a r e annealed from 600 t o 1000 K it i s a b o u t 2%
h i g h e r t h a n t h a t of t h e c r y s t a l l i n e g a r n e t s . I n t h e c a s e of a-Er-0 we d e r i v e a s h o r t e r bond l e n g t h i n comparison t o t h e c r y s t a l l i n e one which i s i n agreement w i t h a d e c r e a s e i n coordinat i o n number .of t h e a -g a r n e t s . Reaching t h e phase t r a n s i t i o n temperatur e of g a r n e t s t h e bond l e n g t h a s w e l l a s t h e c o o r d i n a t i o n number of Er-0 i n c r e a s e s immediately. Concerning t h e Fe-0 c o o r d i n a t i o n number we c a n n o t y e t d e v i d e between t e t r a h e d r a l and o c t a h e d r a l c o o r d i n a t i o n , t h e r e f o r e we assume an a v e r a g e v a l u e of a b o u t 6 k I i n comparison t o 4 . 8 f o r t h e c r y s t a l l i n e samples.
I V -CONCLUSION The wellknown dependence of m i c r o s t r u c t u r a l polymorphism on p r e p a r at i o n c o n d i t i o n s i n amorphous networks i s e v i d e n t p a r t i c u l a r l y f o r nonm e t a l l i c n o n -c r y s t a l l i n e m a t e r i a l s , i n which superexchange c o u p l i n g dominates. The superexchange i n t e r a c t i o n i s s t r o n g l y i n f l u e n c e d by changes of d i s t a n c e s and a n g l e s i n t h e n e a r e s t neighborhood of t h e i r o n ions:. R e p r e s e n t a t i v e f o r our amorphous r a r e -e a r t h i r o n g a r n e t s , a-ErIG and a-GdIG show antiferromagnetic coupling of the nearest neighbors . 
